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2. INTRODUCTION 

The aim of the present study was to assess the 
potential of the test substance Uvinul T 150 or its 
metabolite(s) to induce structural and/or numerical 
chromosomal aberrations. For this purpose, an in 
vitro cytogenetic assay was carried out for measuring 
chromosome aberration frequencies in V79 cells (1, 
2) - The study was carried out in January 1994, (1st 
experiment) and in March 1994 (2nd experiment) in 
accordance with the following guidelines: 

. OECD Guideline for Testing of Chemicals - "Genetic 
Toxicology: In Vitro Mammalian Cytogenetic Test", 
No. 473. 

. EEC Directive 92/69, B 10, Mutagenicity (In Vitro 
Mammalian Cytogenetic Test). 
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3. MATERIAL AND METHODS 

3.1. TEST SUBSTANCE 

Name of test 
substance: 

Batch No.: 

Uvinul T 150 

08-0083 

Test substance No.: 93/246 

3.2. TEST SUBSTANCE ANALYSIS 

Appearance, 
consistency: White powder 

Degree of purity/ 
Composition: See test substance 

characterization dated 
December 14, 1993 

- Date of manu- 
facturing: August 3, 1993 

Storage: 
- 

Refrigerator 
(protected from light) 

More detailed information about the test substance 
can be found in the raw data and may be requested 
from the sponsor (BASF Aktiengesellschaft). 

The stability of the test substance throughout 
study period has been proven by reanalysis. 

the 

The homogeneity of the test substance was guaranteed 
by mixing before preparation of the test substance 
formulations. 



BASF 1 

- 

Abteilung Toxikologie 
Department of Toxicology 

Project No.: 32M0246/934164 

1. SUMMARY 

The substance Uvinul T 150 was assessed for its 
potential to induce structural and/or numerical 
chromosomal aberrations in V79 cells in vitro both in 
the presence and absence of a metabolizing system. 

According to pretests for the determination of the 
experimental doses the test substance did not exhibit 
any pronounced toxicity up to 100 pg/ml,culture 
medium, which is above the solubility limit. Thus, 
100 pg/ml was selected as top dose both in the 
experiment with and without metabolic activation (18 
hours and 28 hours sampling times), 33 pg/ml and 

- 10 pg/ml culture medium (18 hours sampling time only) 
were evaluated as further doses. 

_ Chromosomes were prepared 18 hours (low, intermediate 
and top dose) and 28 hours (top dose only) after 
test substance treatment, which lasted for about 
4 hours in the experiment with S-9 mix or for about 
18 hours without metabolic activation. Duplicate 
cultures were used for all experimental groups. 

About 2 - 3 hours prior to harvesting the cells, 
colcemid was added to arrest cells in a metaphase- 
like stage of mitosis (c-metaphases). After pre- 
paration of the chromosomes and staining with Giemsa, 
100 metaphases of each culture in the case of the 
test substance and vehicle controls, or 50 cells of 
each culture in the case of the concurrent positive 
controls, were analyzed for chromosomal aberrations. 

The negative controls (vehicle controls) gave 
frequencies of aberrations within the range expected 
for the V79 cell line. 
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Both of the positive control chemicals, i.e. EMS and 
cyclophosphamide led to the expected increase in the 
number of cells containing structural chromosomal 
aberrations. 

According to the results of the present study, the 
test substance did not cause any increase in the 
number of structurally aberrant metaphases incl. and 
excl. gaps at both sampling times either without S-9 
mix,or after adding a metabolizing system. An in- 
crease in the frequency of cells containing numerical b 

aberrations was not demonstrated either. 

Thus, under the experimental conditions chosen here 
- Uvinul T 150 is considered to has neither a chromo- 

some-damaging (clastogenic) effect nor an aneugenic 
activity in V79 cells in vitro. 

$? F?~~ 
. H.D. Hoffmann 

‘) 
c d+ccQy /L cf, /cssq 
Dr.rer.nat. G. Engelhardt 
(Study director) 
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The stability of the test substance in the vehicle 
DMSO and in aqua.dest. was determined analytically. 

The analytical investigations were carried out in the 
Central Analytical Laboratory of BASF Aktienge- 
sellschaft. 
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3.3. CELL SYSTEM 

3.3.1. Cell line, storage 

The V79 cell line (1, 2) being derived from the 
Chinese hamster has a 

. high proliferation rate (doubling time of about 
12 - 16 hours) 

. high plating efficiency (> 90%) 

. stable karyotype (modal number of 22 chromosomes). 

Stocks of the V79 cell line (1 ml portions) were 
maintained at -196°C in liquid nitrogen using 7% DMSO 

- in culture medium as a cryoprotectant. Each batch 
used for cytogenetic experiments was checked for 

. mycoplasma contamination 
- 

. karyotype stability 

. plating efficiency (incl. vital staining). 

3.3.2. Cell culture 

Stock solutions were thawn at 37'C in a water bath 
and volumes of 0.5 ml'were transferred into 25 cm* 
plastic flasks which contain about 5.0 ml MFM (Mini- 
mal Essential Medium incl. glutamin), supplemented 
with 10% FCS (Fetal Calf Serum) and antibiotics. 
Cells were grown at 37°C with 5% CO2 and > 90% humi- 
dity and subcultured twice weekly. Cell monolayers 
were suspended in culture medium after dispersion 
with 2.5% trypsin solution (about 0.1 ml). 
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3.4. TIssm PREPARATION 

3.4.1. S-9 fraction 

The S-9 fraction was prepared according to AMES et 
al. (3). 

5 male Sprague-Dawley rats (200 - 300 g) received a 
single intraperitoneal injection of 500 mg Aroclor 
1254 (as.a 200 mg/ml solution in peanut oil) per kg 
body weight and were kept for 5 days. 

During this time the animals were housed in Makrolon 
cages and were accommodated in fully air-conditioned 
rooms in which central air-conditioning guaranteed a 
range of temperature of 20 - 24OC and a relative 

. humidity of 30 -70%. The day/night rhythm was 
- 12 hours (12 hours light from 6.00 - 18.00 hours and 

12 hours darkness from 18.00 - 6.00 hours). 

Standardized pelleted feed and tap water from bottles 
were available ad libitum. 

5 days after administration the rats were sacrificed 
and the livers were prepared (all preparation steps 
for obtaining the liver microsome enzymes were 
carried out using sterile solvents and glassware at a 
temperature of +4"C). The livers were weighed and 
washed in a weight equivalent volume of a 150 mM KC1 
solution (1 ml A 1 g wet liver), then cut into small 
pieces and homogenized in three volumes of KC1 solu- 
tion. After centrifugation of the homogenate at 
9000 x g for 10 minutes at +4"C, 5-ml portions of the 
supernatant (so-called S-9 fraction) were quickly 
deep-frozen in dry ice and stored at -70°C to -80°C. 
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3.4.2. s-9 mix 

The S-9 mix was prepared freshly prior to each ex- 
periment (3). For this purpose, a sufficient amount 
of S-9 fraction was thawed at room temperature, and 1 
volume of S-9 fraction was mixed with 9 volumes of 
S-9 supplement (cofactors). This preparation, the 
so-called S-9 mix, was kept on ice until used. The 
concentrations of the cofactors in the S-9 mix were: 

-_ 

MgC12 8mM 
KC1 33 mM 
glucose-6-phosphate 5InM 
NADP 4mM 

- phosphate buffer (pH 7.41 15 IUM. 

- The phosphate buffer (4) was prepared by mixing an 
I Na,HPO, solution with an NaH,PO, solution at a ratio of 

about 4 : 1. 
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3.5. EXPmIMENTAL PERFORMANCE 

3.5.1. Pretest for dose selection 

. 1st Experiment 

The doses for the 1st experiment (18 hours sampling 
time) were determined from appropriate pretests with 
cultures exposed for the duration of 4 hours to a 
wide dose range of the test article, i.e. 0.1 pg/ml - 
100 pg/ml culture medium both without S-9 mix and 
with S-9 mix. In the course of this, various para- 
meters were checked for all or at least for some 
selected doses; the results were given in the tables 
on pages 10 and 11. As a rule for non-toxic test 
substances the highest dose concentration should not 
exceed a limit of 5 mg/ml as recommended by the EEC 
Directive 92/69, BlO. or 10 mM as recommended by the 

- OECD and by an ICPEMC Task group (5). 

Up to a dose of 100 ug/ml, at which an evident 
substance precipitation was observed the test 
substance exhibited only a marginal toxic effect 
(slight decrease in the number of cells) after a 
treatment time of 4 hours. Thus, for the experimental 
part without metabolic activation a further pretest 
t.1 w/ml - 100 ug/ml) was carried out with a 
treatment time of 18 hours (see table on page 12). 

.According to the findings of the pretests, 100 ug/ml 
without S-9 mix and with metabolic activation were 
selected as top doses. This selection was based on 
the solubility of the test substance. 
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18‘hours harvest time; treatment for 4 hours without S-9 mix 

Dose groups .pH O=Jo~fity solumy Plating Cell Mitotic Quality of 

veh cul efficiency counts index metaphases 
mOsm % % % 

fehicle control 
i0 pl DMSO 7.6 449 - - - 100 100 . 

0.i pghll S S 104 - l 

0.5 p@ml S S 99 - . 

1.0 pg/ml S S Ill - . 

5.0 Hg/ml S s 106 - . 

10.0 j&j/ml S S 64 - . 

50.0 pa/ml - 7.7 433 S P - 53 92 . 

00.0 pg/ml 7.7 465 S P - 51 100 . 

veh = vehicle 
cul = cell culture 

; 
= complete solubility 
= precipitation 

l Sufficient metaphases of good quality 

Cell attachment to the slides: 

Complete attachment df cells to the slides as indicated by cell 
morphology, i.e: fibroblast - like cells. 
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18 h~urr harvest tima; treatment for 4 hours with S-9 mix 

metaphasm 
‘Dose groups pli Omofalily 5 Solubifity Plating Cdl Mitotic lhuacty of 

veh ClJl 
effidmcy COWItS 

mOsm % ‘% % 

rehicle control 
50 pl DMSO 7.3 419 - - - 100 100 

0.1 pg/ml S s 91 

0.5 pa/ml S s 85 

1 .O pa/ml S s 78 

5.0 pglml S S 73 

10.0 pg/ml S S 71 

50.0 ug/ml - 7.4 424 s P - 74 99 

00.0 pghl 7.4 427 S P - 73 88 

veh = vehicle 
cul = cell culture 
9 = complete solubility 
P = precipitation 

l Sufficient metaphases of good quality 

Cell attachment to the slides: 

Complete attachment of cells to the slides as indicated by cell 
morphology, i.e. fibroblast-like cells. 
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18 hour@ harvest time; treatment for 18 hours without s-9 mix 

@se pups pi-4 osmclallly SoluMlity 
phtiti .titi Mltotic &ality of 

veh cul efficiency counts index metaphases 
rnOsm % % % 

rehicle control 
50 ~1 DMSO 7.6 462 . - - 100 100 100 

1.0 &ml 7.7 456 S S 123 t - 

5.0 &ml 7.7 463 S S 96 111 l - 

10.0 pg/ml 7.6 462 S S 99 126 l - 

50.0 &ml 7.6 467 S P 96 64 81 . 

100.0 pg/ml 7.7 455 S P 93 98 81 . 

veh = vehicle 
cul = eel-1 culture 

; 
= complete soluhility 
= precipitation - 

l Sufficient metaphases of good quality 

Cell attachment to the slides: 

Complete attachment of cells to the slides as indicated by cell 
morphology, i.e. fibroblast - like cells. 
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0 1st Experiment 

Thus, for the 1st experiment the following doses 
were selected: 

Doses without S-9 mix Harvest times 

10 llg/ml (0.012 lnM) 18 hours 
33 w/ml (0.040 ,mM) 18 hours 

100 pg/ml (0.122 IaM) 18 hours 

Doses with S-9 mix Harvest times 

10 pg/ml (0.012 mM) 18 hours. 
33 w/ml (0.040 mM) 18 hours 

100 pg/ml (0.122 mM) 18 hours 

In general, three dose levels were assessed, - 
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. 2nd Experiment 

For the 2nd experiment the following doses were 
selected: 

Doses without S-9 mix Harvest times 

10 pg/ml (0.012 mM) 18 hours 
33 pg/ml (0.040 mM) 18 hours 

100 ug/ml (0.122 mM) 18 hours 
33 pg/ml* (0.040 mM) 28 hours 

-1 

100 ug/ml (0.122 mM) 28 hours 

Doses with S-9 mix Harvest tin%8 
10 ug/ml (0.012 mM) 18 hours 
33 pg/ml (0.040 mM) 18 hours 

100 pg/ml (0.122 mM) 18 hours 
33 ug/ml* (0.040 mM) 28 hours 

100 ug/ml (0.122 mM) 28 hours 

This selection was based on the findings of the 1st 
cytogenetic experiment. Again, three dose levels were 
assessed at a sampling time of 18 hours. At the 
additional later harvest time of 28 hours only one 
dose was evaluated both with and without metabolic 
activation; the additionally selected lower doses 
(marked with *) in the experiments both with and 

without S-9 mix, i.e. 33 pg/ml were planned to be 
evaluated only if due to cytotoxicity a metaphase 
analyses is not possible at the selected top doses. 

‘-, 

> 
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3.5.2. Cell cycle time 

The cell cycle of the untreated V79 cells lasted for 
about 13 - 14 hours (last measurement: December 1993) 
under the selected cultur conditions. Thus, the 
selected 1st sampling time of 18 hours (see item 
3.5.3.) is within the one to 1.5 x of the normal cell 
cycle time, as recommended in an "EG Guidance Note - 
The practical interpretation of Ames V Test Method B 
10, the in vitro mammalian cell cytogenetic test." 
The later sampling time of 28 hours was chosen to 
cover for possible cell cycle delay. 

3.5.3. - Sampling times 

Chromosomal aberrations were generally analyzed in 
-. the first metaphase after they were formed to avoid 

loss during mitoses or conversion of the initial 
aberrations into more complex derivatives during 
subsequent cell cycles. 

Since aberrations were induced by the majority of 
chemical clastogens during DNA replication, harvest 
time must allow cells to progress through S-phase 
after treatment to convert initial DNA damage into 
chromosome alterations visible at mitosis. 

Because V79 cells are asynchronous and different 
chemicals might affect different stages of the cell 
cycle more than one sampling time is necessary. 
Furthermore, mitotic delay may result from clastogen 
exposure and thus considerably delay the first 
post-treatment mitosis. 
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Thus, samples were taken at 18 hours (low, 
intermediate and top dose) and 28 hours (top dose 
only) after the beginning of a 4-hour treatment 
(with S-9 mix) or of a 18-hour treatment (without S-9 

mix) covering the intervals in which maximum 
aberration frequencies were expected. 
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3.5.4. Test groups and doses - 1st experiment 

The number of test groups selected according to the 
pretest and evaluated in the 1st main cytogenetic 
experiment can be seen from the following table. 
Duplicate cultures were used for all experimental 
groups. 

Test group 
No. 

18 h 

1 

s-9 mix DOS% Metaphases 
anatyzed 

~Vrnl and/or pg per ml culture 
medium 18 h 

vehicle control . 200 
50 pl DMSO 

2 lOlJ9 200 

3 33 lJ9 200 

4 100 cl9 200 

5 350 EMS pg 100 

6 + vehicle control 200 
50 pl DMSO 

7 

8 

9 

10 

+ 10 lJ9 200 

+ 33 lJ9 200 

+ 100 cl9 200 

0:s pg cyclophosphamide 100 
+ 
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3.5.5. Test groups and doses - 2nd experiment 

The number of the dose groups selected according to 
the findings of the 1st experimental and evaluated in 
the 2nd cytogenetic experiment can be seen from the 
following table. Again, duplicate cultures were used 
for all experimental groups. 

- 

Test group 
No. 

18 h 28 h 

11 

12 
13 
14 

15 

s-9mix Doses Metaphases 
analyzed 

@/ml and/or pg per ml 
culture medium 

18 h 28 h 

vehicle control 
50 pl DMSO 200 

10 P9 200 
33 lJ9 200 

100 lJ9 200 

350 pg EMS 100 

16 + 

17 + 
18 + 
19 + 

20 + 

vehicle control 
50 pl DMSO 

10 lJ9 
33 c19 

100 lJ9 

0.5 pg cyclophosphamide 

200 

200 
200 
200 

100 

21 

22 

- 

- 

vehicle control 
50 pl DMSO 

100 pg, 

200 

200 

23 

24 

+ 

+ 

vehicle control 
50 ~1 DMSO 

100 P9 

200 

200 
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3.5.6, Control articles 

Vehicle controls 

The vehicle controls with and without S-9 mix only 
contained the vehicle for the test substance at the 
same concentration and volume used in the test 
culture. 

Positive controls 

The following positive control substances were used 
to demonstrate the sensitivity of the test method and 
the activity of the S-9 mix: 

. Without metabolic activation 350 ug 
- ethyl-methane-sulfonate (ELMS)/ml culture medium 

added in a volume of 1.0 ml 

. With metabolic activation (S-9 mix) 0.5 pg 
cyclophosphamide (CPP)/ml culture medium added in 
a volume of 1.0 ml 



-_ 
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3.5.7. Preparation of test cultures 

Logarithmically growing cultures more than 50% 
confluent were trypsinized (2.5% trypsin solution 
and Ca-Mg-free Hanks Balanced Salt Solution HBSS). 
Prior to trypsin treatment the cells were rinsed 
once with 5 ml Ca-Mg-free HBSS. 

This process was stopped by adding MEM 
supplemented with 10% FCS. 

A single suspension was prepared and about 5 ml 
MSM supplemented with 10% FCS and containing about 
30 000 - 50 000 cells were seeded in each chamber 
of Quadriperm dishes. Two chambers of a Quadriperm 
dish were used for one test culture. 

The Quadriperm dishes were incubated at 37°C with 
5% CO2 and > 90% humidity. 

3.5.8. Treatment of the test cultures 

_ 24 hours after seeding and incubating the cells the 
medium was replaced by fresh medium. The test 
article, dissolved in 50 ul DMSO, was added to the 
culture medium with or without 1 ml S-9 mix. 
Concurrent negative and positive controls (see item 
3.5.6.) were tested in parallel. 

--’ 

After incubation (37"C, 5% CO,, > 90% humidity) for 4 
hours with S-9 mix the serum-free medium was replaced 
by MJZM supplemented with 10% FCS after rinsing twice 
with Hanks balanced salt solution (HBSS). Subse- 
quently, the Quadriperm dishes were incubated again 
for another 14 hours or 24 hours until the cells were 
harvested. Without S-9 mix cells were treated for 
18 hours in culture medium supplemented with 10% FCS. 
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3.5.9. Cell harvest and preparation of metaphase spreads 

The cells were prepared based on the methods 
described by SCHMID, W. (6) and SPEIT, G. and S. 
HAUPTER (7). 

. 

. 

. 

l 

-. 

. 

. 

. 

2- 3 hours prior to harvesting the cells, 0.2 pg 
colcemid/ml culture medium (- 1 pg Colcemid 
dissolved in 0.1 ml PBS/culture) was added in each 
chamber in order to arrest mitosis in the 
metaphase. 

After incubation at 37°C the culture medium was 
completely removed. 

For hypotonic treatment 5 ml of a 0.4% KC1 
solution which was at 37°C was added for about 20 
minutes. 

Subsequently 5 ml of fixative (methanol * glacial 
acetic acid/3 : 1) which was at 4°C was added and 
kept for at least 15 minutes and then replaced. 
After about another 10 minutes fixative was 
replaced again and kept for at least 5 minutes at 
room temperature for complete fixation. 

The slides were taken out of the Quadriperm 
chambers, briefly dripped off and than rapidly 
passed through a Bunsen burner flame. 

The preparations were dried in the air and sub- 
sequently stained in a solution of Giemsa and 
Titrisol (15 ml Giemsa, 185 ml Titrisol pH 7.2) 
for 10 minutes. 

After being rinsed twice in aqua dest. and clari- 
fied in xylene, the preparations were mounted in 
Corbit-Balsam. 



BASF 22 . 
Abteiiung Toxikologie _ 
Department of Toxicology 

Project No.: 32#0246/934164 
_ 

i 

3.6. EVALUATION 

3.6.1. Chromosome analysis 

As a rule, the first 100 consecutive well-spread 
metaphases of each culture were counted for all test 
groups and if cells had 20 - 22 chromosomes, they 
were analyzed for chromosome aberrations according to 
the following definitions (8, 9, 10) : 

. Structural chromosome aberrations 

- G'andG" 
--\ 

. . 

‘d 

- B' and B"' 

- F' and F" 

- D' and D" 

- m. A. 

- disintegra- 
tion of 
chromosomal 
(pulveriza- 
tion = P): 

chromatid gap and isochromatid 
gap 

unstained regions (so-called 
achromatic lesions) without 
dislocation of the segment which 
appears to be separated. 

chromatid break and chromosome 
break 

visible discontinuity in chro- 
matid or chromosome structure 
with lateral or longitudinal 
dislocation of the fragment. 

chromatid fragment and chromosome 
fragment 

acentric chromosome segments 
which occur singly or in pairs. 

chromatid deletion and chromosome 
deletion 

loss of a segment on the level of 
chromatids or chromosomes. 

multiple aberrations 

metaphases with 5 or more 
aberrations excl. gaps. 

the chromosomes being present as 
irregular particles, a chromo- 
somal structure cannot be 
detected any longer. 



BASF 23 
Abteilung Toxikologie 
Department of Toxjcology 

Project No.: 32M0246/934164 

- Exchanges (translocatidns) 

These exchange aberrations (Ex) are divided 
into intrachanges and interchanges: 

- Int' and intrachanges on the level of 
IntW chromatids and chromosomes 

the joining of broken ends 
capable of reuniting two or 
several chromatid regions within 
a chromosome, e.g., centric ring 
chromosomes, pericentric in- 
versions. 

- I'andI" interchanges on the level of 
chromatids and chromosomes 

the joining of broken ends 
capable of reuniting two or 
several chromosomes. They are 
classified as: 

- symmetric interchanges, 
e.g., reciprocal translo- 
cations between nonhomologous 
chromosomes, centric fusions, 
quadriradial structures 

- asymmetric interchanges, 
e.g., dicentric and poly- 
centric chromosomes, triradial 
and quadriradial structures. 

. Numerical chromosome aberrations (so-called 
heteroploidies) 

- Aneuploidy metaphases with absent 
(hypoploid) or additional 
(hyperploid) chromosomes 

Only hyperploid metaphases are 
registered. 

- Euploidy changes in the number of chromo- 
(= poly- 

ploidy) 
somes by whole chromosome sets. 

Slides were coded before microscopic analysis. If 
only a few cells were found or if the metaphases were 
of low quality, 
out. 

a chromosome analysis was not carried 

In cases of a clear increase in chromosomally damaged 
cells the number of metaphases to be analyzed are 
reduced from the intended 200 mitoses/test group. 
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3.6.2. Mitotic index 

A mitotic index based on 1500 cells/culture was 
determined for all test in both experiments. 

3.6.3. Cell counts 

For determination of cytotoxicity additional cell 
cultures (using 25 cm* plastic flasks) were treated in 
the same way as in the main experiment. Growth 
inhibition was estimated by counting the number of 
cells in the dose groups in comparison to the 
concurrent vehicle control at the end of the culture 

- period using a counting chamber. 

3.6.4. _ Cell morphology 

About 3 hours after test substance treatment cultures 
of all test groups were checked regarding cell 
morphology, which is an indication of attachment of 
the cells to the slides. 

3.6.5. Treatment conditions 

3 

pH values and osmolality were'measured. The solu- 
bility of the test substance in the vehicle used and 
in the aqueous culture medium was checked to ensure 
proper culturing and to avoid extreme treatment 
conditions (5). 
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3.7. STATISTICAL EVALUiTION 

The statistical evaluation of the data was carried 
out using the MUCHAN program system (BASF AG). 

For each group the proportion of metaphases with 
aberrations was calculated. 

3.8. 

A comparison of each dose group with the vehicle con- 
trol group was carried out using Fisher's exact test 
for the hypothesis of equal proportions. This test 
was Bonferroni-Holm corrected over the dose groups 
separately for each time point and was performed 
one-sided. If the results of this test are signifi- 
cant, labels (* p < 0.05, l * p < 0.01) were printed 
in the tables. 

RETENTION OF RECORDS 

, 

The raw data, protocol, reserve sample and micros- 
copic preparations as well as the original of this 
report will be stored at BASF Aktiengesellschaft at 
least for the period of time specified in the GLP 
regulations. Details concerning responsibilities or 
locations of archiving can be seen from the respec- 
tive SOP's and from' the raw data. 
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4. RESULTS 

4.1. cERoxosom ANALYSIS - l& EXPERIMENT 
(Tables 1 to 12; Appendix 1) 

Table 1: Summary table: results of all 
groups without S-9 mix; 18 hours 
harvest time 

Table 2: Summary table: results of all 
groups with S-9.mix; 18 hours 
harvest time 

Tables 3 - 7: Results of the individual 
cultures of each test group 
without S-9 mix; 18 hours harvest 
time 

Tables 8 - 12: Results of the individual 
cultures of each test group with 
S-9 mix; 18 hours harvest time 
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4.1.1. Assay without S-9 mix; 18 hours harvest time 

Vehicle coktrol: 

5 (2.5%) metaphases incl. gaps 
No (0.0%) metaphases excl. gaps 

No (0.0%) hyperploid cells 
No (0.0%) polyploid cells 

10 pg/lnl: 

6 (3.0%) metaphases incl. gaps 
2 (1.0%) metaphases excl. gaps, i.e. 1 x F"; 1 x 3F" 

No (0.0%) hyperploid cells 
1 (0.5%) polyploid cell 

5 (2.5%) 
2 (1.0%) 

_ 1 (0.5%) 
1 (0.5%) 

metaphases incl. gaps 
metaphases excl. gaps, i.e. 1 x B'; 1 x Ex 

hyperploid cell 
polyploid cell 

100 pg/lnl: 

3 (1.5%) metaphases incl. gaps 
1 (0.5%) metaphase excl. gaps, i.e. 1 x Ex 

1 (0.5%) hyperploid cell 
No (0.0%) polyploid cells 

350 pg EwsInll: 

W ith 17.0 8 aberrant cells incl. gaps and 14.0% 
aberrant mitosis excl. gaps including 10.0% cells 
with exchanges, the positive control substance led to 
the expected increase in the number of chromosomally 
damaged cells. 
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4.1.2. Assay with S-9 mix; 18 hours harvest time 

Vehicle control:. 

5 (2.5%) metaphases incl. gaps 
1 (0.5%) metaphase excl. gaps, i.e. 1 x Ex 

No (0.0%) hyperploid cells 
1 (0.5%) polyploid cell 

10 pg/xnl: 

5 (2.5%) metaphases incl. gaps 
1 (0.5%) metaphase excl. gaps, i.e. 1 x D" 

No (0.0%) 
3 (1.5%) 

33 pghl: 

hyperploid cells 
polyploid cells 

7 (3.5%) metaphases incl. gaps 
1 (0.5%) metaphase excl. gaps, i.e. 1 x D" 

- No (0.0%) hyperploid cells 
2 (1.0%) polyploid cells 

100 pg/xnl: 

3 (1.5%) metaphases incl. gaps 
1 (0.5%) metaphase excl. gaps, i.e. 1 x Ex 

1 (0.5%) hyperploid cell 
No (0.0%) polyploid cells 

0.5 pg cyclophosphunide/ml: 

-3 

With 18.0 8 aberrant cells incl. gaps and 15.0% 
aberrant metaphases excl. gaps including 8.0% cells 
with exchanges, the positive control substance led to 
the expected increase in the number of chromosomally 
damaged cells. 
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4.2. CiiOMOSOME ANALYSIS - 2nd kXl?ERIMEXT 
(Tables 13 to 30; Appendix 2) 

-. 

Table 13: 

Table 14: 

Table 15: 

Table 16: 

Tables 17 - 21: 

Tables 22 - 23: 

Tables 24 - 28: 

Tables 29 - 30: 

Summary table: results of all 
groups without S-9 mix; 18 hours 
harvest time 

Summary table: results of all 
groups without S-9 mix; 28 hours 
harvest time 

Summary table: results of all 
groups with S-9 mix; 18 hours 
harvest time 

Summary table: results of all 
groups with S-9 mix; 28 hours 
harvest time 

Results of the individual cul- 
tures of each test group without 
S-9 mix; 18 hours harvest time 

Results of the individual cul- 
tures of each test group without 
S-9 mix; 28 hours harvest time 

Results of the individual cul- 
tures of each test group with S-9 
mix; 18 hours harvest time 

Results of the individual cul- 
tures of each test group with S-9 
mix; 28 hours harvest time 
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4.2.1. Assay without S-9 mix; 18 hours harvest time 

Vehicle control: 

5 (2.5%') metaphases incl. gaps 
1 (0.5%') metaphase excl. gaps, i.e. 1 x B" 

No (0.0%) hyperploid cells 
No (0.0%) polyploid cells 

10 pg/ml: 

3 (1.5%) metaphases incl. gaps 
3 (1.5%) metaphases excl. gaps, i.e. 1 x B'; 1 x B" 

1 x D" 

1 (0.5%) hyperploid cell 
2 (1.0%) polyploid cells 

- 33 pg/mi: 

1 (0.5%) metaphase incl. gaps 
No (0.0%) metaphases excl. gaps 

' No (0.0%) hyperploid cells 
1 (0.5%) polyploid cell 

100 pg/ml: 

6 (3.0%) metaphases incl. gaps 
1 (0.5%) metaphase excl. gaps, i.e. 1 x Ex 

No (0.0%) hyperploid cells 
1 (0.5%) polyploid cell 

350 pg @Jmnl: 

With 11.0% aberrant cells incl. gaps and 11.0% 
aberrant m itosis excl. gaps including 7.0% cells with 
exchanges, the positive control substance led to the 
expected increase in the number of chromosomally 
damaged cells. 
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4.2.2'. Assay without S-9 mix; 28 hours hatiest time 

Vehicle control: 

5 (2.5%) metaphases incl. gaps 
1 (0.5%) metaphase excl. gaps, i.e. 1 x F" 

No (0.0%) hyperploid cells 
1 (0.5%) polyploid cell 

100 pg/ml: 

7 (3.5%) metaphases incl. gaps 
3 (1.5%) metaphases excl. gaps, i.e. 1 x B"; 2 x Ex 

No (0.0%) hyperploid cells 
No (0.0%) polyploid cells 
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4.2.3. Assay with S-9 mix; 18 hours harvest time 

Vehicle control: 

6 (3.0%) metaphases incl. gaps 
1 (0.5%) metaphase excl. gaps, i.e. 1 x B' 

No (0.0%) hyperploid cells 
No (0.0%) polyploid cells 

10 pg/xll: 

8 (4.0%) metaphases incl. gaps 
3 (1.5%) metaphases excl. gaps, i.e. 1 x F"; 2 x Ex 

No (0.0%) hyperploid cells 
3 (1.5%) polyploid cells 

5 (2.5%) metaphases incl. gaps 
1 (0.5%) metaphase excl..gaps, i.e. 1 x B" 

- No (0.0%) hyperploid cells 
- 1 (0.5%) polyploid cell 

100 pg/ml: 

4 (2.0%) metaphases incl. gaps 
3 (1.5%) metaphases excl. gaps, i.e. 2 x B'; l&m.A. 

. Ex 

No (0.0%) hyperploid cells 
1 (0.5%) polyploid cell 

0.5 pg cyclophosphamide/xnl: 

With 14.0% aberrant cells incl. gaps and 14.0% 
aberrant metaphases excl. gaps including 6.0% cells 
with exchanges, the positive control substance led to 
the expected increase in the number of chromosomally 
damaged cells. 
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4.2.4. Assay with S-9 mix; 28 hours harvest time 

Vehicle control: 

6 (3.0%) metaphases incl. gaps 
3 (1.5%) metaphases excl. gaps, i.e. 1 x B"; 2 x Ex 

No (0.0%) hyperploid cells 
No (0.0%) polyploid cells 

100 pg/lnl: 

13 (6.5%) metaphases incl. gaps 
7 (3.5%) metaphases excl. gaps, i.e. 2 x B'; 3 x D"; 

1 x Ex; 1 x P 

No (0.0%) hyperploid cells 
No (0.0%) polyploid cells 

4.3. MITOTIC INDEX 

The mitotic index based on 1500 cells per culture for 
the different test groups without aiid with metabolic 
activation can be seen on the following tables. The 

-numbers of mitotic cells in the samples scored are 
given as "absolute" values. The "relative" figures 
are related to the corresponding vehicle controls 
which are set 100%. 

According to this, no suppression of the mitotic 
activity was observed under any of the experimental 
conditions. 
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. 1st Experiment 

Test groups 

18 hours 

vehicle control 
50 ~1 DMSO 

S-Q 1st culture 2nd culture Mean 
KliX 

% abs. % abs. % ahs. % ret. 

17.2 10.8 14.0 100 

10 lJs/~ 8.4 11.0 9.7 69.3 

33 pgfml 17.6 8.8 13.2 94.3 

100 pglml 8.4 5.0 6.7 47.9 

rehicle control + 18.5 18.7 18.6 100 
i0 pl DMSO 

10 pg/ml + 15.3 15.7 15.5 83.3 

33 lJg/d + 14.1 15.9 15.0 80.7 

00 pglml + 19.3 11.9 15.6 83.9 
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l 2nd Experiment 

Test groups 

18 hours 

vehicle control 
50 pl DMSO 

S-Q 1st cutture 2nd culture Mean 
mix 

% 8bS. % abs. % 8bS. % ret 

9.1 8.7 8.9 100 

10 @ml 10.5 14.5 12.5 140.4 
33 crs/ml 12.8 13.3 13.1 1472 
IO0 @ml 7.9 7.8 7.9 88.8 

rehicle control + 12.9 11.7 j2.3 100 
50 pl DMSO 

10 &ml + 19.3 14.3 18.8 138.8 
33 pg./ml + 4.8 15.5 102 82.9 
100 pg/ml + 14.2 14.7 14.5 117.9 

Test groups 

28 hours 

chicle control 
0 pl DMSO 

DO pg/ml 

ehicie control 
0 ~1 DMSO 

DO pg/ml 

Z-9 1st culture 2nd culture Mean 
mix 

% 8bS. % 8bS. % ate. % rel. 

9.1 8.8 8.0 100 

11.5 8.2 9.9 123.8 

+ 8.7 8.9 6.8 100 

+ 13.7 14.9 14.3 210.3 
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4.4. CELL COUNTS 

The results of the cytotoxicity test cell count can 
be seen from the following tables. The number of 
cells counted in the dose groups are expressed as a 
percentage of the concurrent vehicle control value. 
According to this, no growth inhibition was observed 
under any of the experimental conditions. 

. 1st Experiment 

-. 

lehicle control 100 
i0 PI DMSO 

10 &ml tO8., 

33 pg/ml 83.E 

00 pg/ml 116.2 

lehicle control 100 
i0 l~l DMSO 

10 lJa/d 902 

33 pg/ml 98.i 

100 @ml 
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. 2nd Experiment 

Test groups 

vehicle control 
50 ~1 DMSO 

s-9 Harvest time 
fTliX 18 hours 28 hours 

No. of cells % No. of cells 9 
5 x 1 O’/ml 5 x 103/ml 

- 90 100 104 100 

10 pglml 

33 pg/ml 

100 pg/ml 

vehicle control 
i0 pl DMSO 

10 pglml 

33 pg/ml 

100 pg/ml 

-94 104.4 . * 

- 64 93.3 

- 88 97.8 100 96.2 

_ 

+ 
104 100 124 100 

+ 79 76.0 

+ 81 77.9 

+ 78 75.0 102 82.: 
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4.5. CELL MORPHOLOGY 

. 1st Experiment 

vehicle control 
50 PI DMSO 

10 pg/mI - fibroblast - like cells complete attachment 
33 us/ml - fibroblast - like cells complete attachment 

100 &ml - fibroblast - like cells complete attachment 

I vehicle control 
50 pl DMSO 

10 pg/ml 
33 pa/ml 

100 pa/ml 

s-9 
I 

Cell morphology ttachment to slides 
mix P I 

- fibroblast - like cells complete attachment 1 
+ fibroblast - like cells complete attachment 

+ fibroblast - like cells . complete attachment 
+ fibroblast - like cells complete attachment 
+ fibroblast - like cells complete attachment 

- . 2nd Experiment 

Test groups s-9 Cell morphology Attachment to slides 
RliX 

rehicle control 
50 ul DMSO 

- fibroblast - like cells complete attachment 

10 t.rrJlml 
33 pg/ml 
100 IJdd 

- fibroblast - like cells complete attachment’ 
- fibroblast - like cells complete attachment 
- libroblast - like cells complete attachment 

rehicle control 
50 ul DMSO 

+ fibroblast - like cells complete attachment 

10 pg/ml 
33 lJ!km 
100 l@nl 

+ fibroblast - like cells complete attachment 
+ fibrobiast - like cells complete attachment 
+ fibroblast - like cells complete attachment 



BASF 39 
Abteilung Toxikologie 
Department of Toxicology 

Project No.: 32M0246/934164 

4.6. TREATMENT CONDITIONS 

The osmolality,and pH values and the observations 
regarding the solubility of the.test substance can be 
seen from the following tables. 
. 1st Experiment 

Test groups 

18 hours 

‘ehicte control 
i0 pl DMSO 

10 pg/ml 
33 pglml 
00 pg/ml 

chicle control 
0 pl DMSO 

10 pg/ml 
33 pg/ml 
00 pg/ml 

S-Q 
mix 

+ 

+ 8.0 
+ 8.0 
+ 8.1 

PH Osmolality 1 

’ 8.0 

8.0 425 S 
8.1 415 S 
8.0 * 434 S 

8.0 424 

431 S 

433 S 
432 - s 

, I I=z”I”I I, 

S 

P 
P 

S 

P 
P 

s = compete solubility 
p = precipitation 
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. 2nd Experiment 

T 

Test groups 

18 hours 

s-9 pH Osmolalii SOlUblEty 
mix 

mOsm vehicle culture 
medium 

vehicle control 8.2 516 
50 pl DMSO 

IO Pg/ml 0.3 437 S s 

33 b4Yml 8.2 457 s P 
100 Pg/ml 8.3 453 S P 

vehicle control + 7.8 438 
50 pl DMSO 

IO pg/ml + 7.8 ’ 424 S S 

33 vg/ml + 8.0 403 S P 
100 pg/ml .+ 7.8 413 S P 

100 pg/ml 

rehicie control 
50 pl DMSO 

100 pg/ml 

-, 
), 

I 

_: 
3 

s = complete s0ithiri 
p = precipitation 
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4.7. TEST SUBSTANCE ANALYSIS 

The stability of the test substance in the vehicle 
over a period of 4 hours and in aqua dest. over a 
period of 96 hours was verified analytically. 

With the vehicle DMSO a solution was obtained and 
therefore, it was not necessary to verify the 
homogeneity analytically. 
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5. DISCUSSION AND CONCLUSIONS 

According to the results of the present in vitro 
cytogenetic study, the test substance Uvinul T 150 
did not lead to an increase in the number of 
structural chromosomal aberrations incl. and excl. 
gaps either without S-9 mix or after the addition of 
a metabolizing system; types and frequency of 
aberrations were nearly the range of that of the 
concurrent negative control values at both sampling 
times and within the range of the historical control 
data i.e. 1.5% - 6.0% (without S-9 mix) or 4.5% - 
10.5% (with S-9 mix) incl. gaps and 0.5% - 3.5% 
(without S-9 mix) .or 1.0% - 5.0% (with S-9 mix) excl. 

gaps. 

An increase in the number of cells containing 
: numerical chromosomal aberrations was not 

demonstrated either. 

Thus, under the experimental conditions chosen here 
Uvinul T 150 is considered neither to be a chromo- 
some-damaging (clastogenic) agent nor to have any 
aneugenic activity under in vitro conditions using 
VT9 cells. 

' .3 
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Appendix.1 

1st EXPERIMENT 

(Tables 1 -.12) 



0 
ANALYSIS OF CHROMOSOMES TABLE 1 

‘r 
27-JUN-94 

0 
BASF/ZHT-TOXICOLOGY 

PROJECT-NO. I 32YO246/934164 
SUBSTANCE NAME I UVSNUL T 150 
CELL TYPE * v79 
SUMMARY TABLE (WITHOUT SS-MIX) 

DOSE H. CULTURES METAPHASES INCL.GAPS EXCL.GAPS 

VEHICLE DMSO 18 2 200 5 

10 UG/ML t 10 2 200 6 

33 UG/ML 16 2 200 5 

100 UC/ML I 16 2 200 3 

EMS 350 UG/ML 18 2 100 17 

N x 
! 

2.5 

3.0 

2.5 

1.5 

17.0.. 

N 

0 

2 

2 

1 

14 

I 

0.0 

1 .o 

1 .o 

0.5 

14.01’ 

METAPHASES WITH ABERRATIONS 

EXCHANGES MUL.ABER. CHR. DIS. ANEUPL. 
N x N X N x N 76 

0 0.0 0 0.0 0 0.0 0 0.0 

0 0.0 

1 0.5 

1 0.5 

IO 10.0.. 

0 0.0 0 0.0 0 0.0 

0 0.0 0 0.0 1 0.5 

0 0.0 0 0.0 1 0.5 

0 0.0 0 0.0 0 0.0 

POLYPL. 
N % 

0 0.0 

1 0.5 

1 0.5 

0 0.0 

0 0.0 

FISHER’S EXACT TEST (ONE-SIDED) WITH BONFERR~NI-HOLM CORRECTION: *: p <= 0.05. **: R <(r 0.01 
A PAIRWISE COMPARISON OF EACH DOSE GROUP WITH THE SOLVENT CONTROL GROUP , BONFERRONI-HOLM CORRECTED FOR EACH TIME 

. 



BASF/ZHT-TOXICOLOGY ANALYSIS OF CHROMOSOMES TABLE 2 

PROJECT-NO. : 3210246/934164 
SUBSTANCE NAME I UVINUL T 150 
CELL TYPE : v79 
SUMMARY TABLE (WITH SQ-MIX) 

. 

27-JUN-94 

METAPHASES WITH ABERRATIONS 

DOSE 

VEHICLE DMSO 

10 UG/ML 

33 UC/ML 

100 UG/ML 

H. CULTURES METAPHASES INCL.GAPS EXCL .GAPS EXCHANGES WUL.ABER. CHR. DIS. ANEUPL. PDLYPL. 
N x N x N x N x N x N X N %  

II 

18 2 200 5 2.5 1 0.5 1 0.5 0 0.0 D 0.0 0 0.0 1 0.5 

: 1s 2 200 

18 2 200 

18 2 200 

CPP 0.5 UG/ML I 18 2 1OD 

5 2.5 1 0.5 0 0.0 0 0.0 0 0.0 0 0.0 3 1.5 

7 3.5 ,l 0.5 0 0.0 0 0.0 0 0.0 D 0.0 2 1.0 

3 1.5 1 0.5 1 0.5 0 0.0 0 0.0 1 0.5 0 0.0 

18 18.0” 15 15.0** a a-o** D 0.0 D 0.0 0 0.0 1 1.0 

. 

FISHER’S EXACT TEST (ONE-SIDED) WITH BONFERRDNI-HOLM CORRECTION: +: p <= 0.05, l +: p (I 0.01 
A PAIRWISE COMPARISON OF EACH DOSE GROUP WITH THE SOLVENT CONTROL GROUP , BONFERRONI-HOLM CORRECTED FOR EACH TIME 



ANALYSIS OF CHROMOSOMES BASF/ZHT-TOXICOLOGY 

PROJECT-NO. : 32YO246/934164 
SUBSTANCE NAME I UVINUL T 150 
CELL TYPE i v79 
DETAILED RESULTS 

TABLE 3 

27-JUN-94 

DOSE 

VEHICLE DMSD 

CUL. TIME S9 META. MIT. INDEX INCL.GAPS EXCL.GAPS EXCHANGES MUL.ABER. CHR. DIS. ANEUPL. POLVPL. 
NO. INT. N N x N %  N X N X N X N x N X N X 

I 

004 18 - 0100 0258 17.2 3 3.0 0 0 0 0 0 0 

008 16 - 0100 0162 10.8 2 2.0 0 0 0 0 0 0 



ANALYSIS OF CHROMOSOMES TABLE 4 

27-JUN-94 

BASF/ZHT-TOXICOLOGY 

PROJECT-NO. : 32Y0246/834164 
SUBSTANCE NAME : UVINUL T 150 
CELL TYPE : V7Q 
DETAILEO RESULTS 

DOSE CUL. TIME 59 META. MIT. INDEX INCL.GAPS EXCL.GAPS EXCHANGES MUL.ABER. CHR. DIS. ANEUPL. POLVPL. 
NO. INT. N N x N x N x N x N %  N x N X N X 

10 UG/ML ,I 

009 

014 

16 - 0100 0126 0.4 4 4.0. 1 1.0 0 

16 - 0100 0165 11.0 2 2.0 1 1.0 0 

0 

0 

0 

0 

0 

0 

0 

1 1.0 



ANALYSIS OF CHROMOSOMES BASF/ZHT-TOXICOLOGY 

PROJECT-NO. : 32M0246/934164 
SUBSTANCE NAME : UVINUL T 150 
CELL TYPE : v79 
DETAILED RESULTS 

TABLE 5 

27-JUN-94 

DOSE CUL. TIME S9 META. MIT. INDEX INCL.GAPS EXCL.GAPS EXCHANGES WJL.ABER. CHR. DIS. ANEUPL. POLYPL. 
NO. INT. N N x N X N X N X N X N %  N X N X 

33 UG/ML .I 

012 16 - 0100 0264 17.6 1 1.0 0 0 0 0 1 1.0 0 
. 

020 16 - 0100 0132 6.8 4 4.0 2 2.0 1 1.0 0 0 0 1 1.0 



BASF/ZHT-TOXICOLOGY ANALYSIS OF CHROMOSOMES TABLE 6 

PROJECT-NO. : 3210246/034164 
SUBSTANCE NAME : UVINUL T 150 
CELL. TYPE t V79 
OETAI LEO RESULTS 27-JUN-94 

DOSE CUL. TIME SO YETA. MIT. INDEX INCL.GAPS EXCL.GAPS EXCHANGES MlJL.ABER. CHR. 01s. ANEUPL. POLY PL. 
NO. INT. N N * N x N X N X N %  N %  N X N X 

100 UG/ML I 

001 ,18 - 0100 0126 3.4 3 3.0 1 1.0 1 1.0 0 

017 18 - 0100 0075 5.0 0 0 0 0 

0 

0 

0 0 

1 1.0 0 



BASF/ZHT-TOXICOLOGY ANALYSIS OF CHROMOSOMES TABLE 7 

PROJECT-NO. : 32M0246/934164 
SUBSTANCE NAME I UVINUL T 150 
CELL TYPE t V7B 
DETAILED RESULTS 27-JUN-94 

DOSE cul.. TIME SQ YETA. YlT.INDCX INCL.GAPS EXCL.GAPS EXCHANGES MUL.ABER. CHR. DIS. ANEUPL. POLYPL. 
NO. INT. N N x N x N %  N * N x N x N X N X 

EMS 350 UG/ML I 

002 18 - 0050 0000 8 

016 18 - 0050 0000 9 

16.0 7 14.0 4 0.0 0 

16.0 7 14.0 6 12.0 0 

cl 

0 

0 

0 



BASF/ZHT-TOXICOLOGY ANALYSIS OF CHROMOSOMES TABLE 8 

PROJECT-NO. : 32M0246/934154 
SUBSTANCE NAME : UVINUL T 150 
CELL TVPE : VfQ 
DETAILED RESULTS 27-JUN-94 

DOSE CUL. TIME SQ META. MIT-INDEX INCL.GAPS EXCL.GAPS EXCHANGES YUL.ABER. CHR. 01s. ANEUPL. POLYPL. 
NO. INT. N N * N X N X N X N x N x N X N X 

VIZHICLE DMSO I 

003 18 + 0100 0277 18.5 3 3.0 1 1.0 1 1 .o 0 0 0 0 

005 18 + 0100 028 1 18.7 2 2.0 0 0 0 0 0 1 1 .o 



BASF/ZHT-TOXICOLOGY ANALYSIS OF CHROMOSOMES TABLE; 9 

PROJECT-NO. : 3210246/934164 
SUBSTANCE NAME I UVINUL 1 150 
CELL TVPE : V78 
DETAILED RESULTS 27-JUN-94 

DOSE CUL. TIME SB META. MIT.INOEX INCL.GAPS EXCL.GAPS EXCHANGES YUL.ABER. CHR. DIS. ANEUPL. POLVPL. 
NO. INT. N N x N lb N X N X N X N lb N X N %  

10 UG/ML ,I 

010 

013 

18 + 0100 0229 15.3 2 2.0 1 1.0 0 

18 + 0100 0235 15.7 3 3.0 0 0 

0 

0 

0 

0 

0 

0 

1 1.0 

2 2.0 



BASF/ZHT-TOXICOLOGY ANALYSIS OF CHROMOSOMES TABLE 10 

PROJECT-NO. I 3210246/834164 
SUBSTANCE NAME : UVINUL T 150 
CELL TVPE : v79 
DETAILED RESULTS 27-JUN-94 

DOSE CUL. TIME 59 YETA. YIT.INDEX INCL.GAPS EXCL.GAPS EXCHANGES MUL.ABER. CHR. DIS. ANEUPL. POLVPL. 
NO. INT. N N I; N X N X N I N x N x N %  N %  

33 UC/ML I 

006 18 + 0100 0212 14.1 4 4.0 0 0 

018 18 + 0100 0238 15.9 3 3.0 1 1-D 0 

0 

0 

0 

0 

0 

2 2.0 

.- 
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Appendix 2 

2nd EXPERIMENT 

(Tables 13 - 30) 
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ANALYSIS OF CHROMOSOMES BASF/ZHT-TOXICOLOGY 

PROJECT-NO. : 32YD246/934164 
SUBSTANCE NAME : UVINUL T 150 
CELL TYPE : v79 
SUMMARY TABLE (WITHOUT ss-MIX) 

TABLE 13 

23-JUN-94 

DOSE H. CULTURES METAPHASES INCL.GAPS 

VEHICLE DMSO 

10 UG/ML 

33 UG/ML 

100 UG/ML 

EMS 350 UG/ML t 18 2 100 11 

18 

18 2 200 3 

18 2 200 1 

18 2 200 6 

N 

2 200 5 

x 
I 

2.5 

1.5 

0.5 

3.0 

11-o** 

EXCL.GAPS 
N x 

1 0.5 

3 1.5 

0 0.0 

1 0.5 

11 11.0** 

METAPHASES WITH ABERRATIONS 

EXCHANGES 
N 

0 

0 

0 

1 

7 

x 

0.0 

0.0 

0.0 

0.5 

7.0.’ 

MUL.ABER. CHR. 01s. ANEUPL. 
N x N x N X 

0 0.0 0 0.0 0 0.0 

0 0.0 0 0.0 1 0.5 

0 0.0 0 0.0 0 0.0 

0 0.0 0 0.0 0 0.0 

0 0.0 0 0.0 0 0.0 

POLYPL. 
N 

0 

2 

1 

1 

0 

x 

0.0 

1.0 

0.5 

0.5 

0.0 

FISHER’S EXACT TEST (ONE-SIDED) WITH BONFERRONI-HOLM CORRECTION: l : p <= 0.05. l *: p <= 0.01 
A PAIRWISE COMPARISON OF EACH DOSE GROUP WITH THE SOLVENT CONTROL GROUP , BONFERRONI-HOLM CORRECTED FOR EACH TIME 



ANALYSIS OF CHROMOSOMES TABLE 14 

23-JUN-Q4 

BASFIZHT-TOXICOLOGV 

PROJECT-NO. I 32102401934164 
SUBSTANCE NAME t UVINUL T 150 
CELL TYPE I V7Q 
SUMMARY TABLE (WITHOUT SQ-MIX) 

METAPHASES WITH ABERRATIONS 

DOSE Ii. CULTURES YETAPHASES INCL.GAPS EXCL.GAPS EXCHANGES MUL.ABER. CHR. OIS. ANEUPL. 
N X N lb N lb N X N * N lb 

I . 

VEHICLE DMSO * 28 2 200 5 2.6 1 0.6 0 0.0 0 0.0 0 0.0 0 0.0 

100 UG/ML t 28 2 200 7 3.5 3 1.6 2 1 .o 0 0.0 0 0.0 0 0.0 

POLYPL. 
N X 

1 0.5 

0 0.0 

FISHER’S EXACT TEST (ONE-SIDED) WITH BONFERRONI-HOLM CORRECTIONI l : p <= 0.05, **: p <e 0.01 
A PAIRWISE COMPARISON OF EACH DOSE GROUP WITH THE SOLVENT CONTROL GROUP , BONFERRONI-HOLM CORRECTED FOR EACH TIME 

4 



ANALYSIS OF CHROMOSOMES TABLE: 15 

23-JUN-94 

BASF/ZHT-TOXICOLOGY 

PROJECT-NO. I 3210246/934164 
SUBSTANCE NAME : UVINUL T 150 
CELL TVPE : v79 
SUMMARY TABLE (WITH SD-MIX) 

DOSE 

VEHICLE DMSO 

H. CULTURES METAPHASES INCL.GAPS 
N lb 

t 16 2 200 6 3.0 

10 UG/ML I 18 2 200 6 4.0 3 1.5 

33 UG/ML 18 2 200 5 2.5 1 0.5 

100 UG/ML t 16 2 200 4 2.0 3 1.5 

CPP 0.5 UG/ML I 16 2 100 14 14.0** 14 14.0** 6 6.0** 

EXCL.GAPS 
N x 

1 0.5 

METAPHASES WITH ABERRATIONS 

EXCHANGES YUL.ABER. CHR. DIS. ANEUPL. 
N x N u N x N % 

0 0.0 0 0.0 0 0.0 0 0.0 

2 1.0 ’ 

* 0 0.0 

1 0.5 

0 0.0 0 0.0 0 0.0 

0 0.0 0 0.0 0 0.0 

1 0.5 0 0.0 0 0.0 

0 0.0 0 0.0 0 0.0 

POLYPL. 
N X 

0 0.0 

3 1.5 

1 0.5 

1 0.5 

0 0.0 

FISHER’S EXACT TEST (ONE-SIDED) WITH BONFERRONI-HOLM CORRECTION: l : p <= 0.05, l *: p <z o.01 
A PAIRWISE COMPARISON OF EACH DOSE GROUP WITH THE SOLVENT CONTROL GROUP , BONFERRONI-HOLM CORRECTED FOR EACH TIME 

. . 



BASF/ZHT-TOXICOLOGY ANALYSIS OF CHROMOSOMES TABLE 16 

PROJECT-NO. : 32102461934164 
SUBSTANCE NAME I UVINUL T 150 
CELL TYPE I v79 
SUMMARY TABLE (WITH SQ-MIX) 23-JUN-94 

METAPHASES WITH ABERRATIONS 

DOSE 

VEHICLE DMSD 

H. CULTURES METAPHASES INCL.GAPS EXCL.GAPS EXCHANGES MUL.ABER. CHR. DIS. ANEUPL. POLVPL. 
N x N x N x N x N x N X N X 

,I ,I 

28 2 200 6 3.0 3 1.5 2 1.0 0 0.0 D 0.0 0 0.0 cl 0.0 

100 UG/ML 28 2 200 13 6.5 7 3.5 1 0.5 0 0.0 1 0.5 0 0.0 0 0.0 

FISHER’S EXACT TEST (ONE-SIDED) WITH BONFERRONI-HOLM CORRECTION: *I p <= 0.05. l *t p <I 0.01 
A PAIRWISE COMPARISON OF EACH DOSE GROUP WITH THE SOLVENT CONTROL GROUP , BONFERRONI-HOLM CORRECTED FOR EACH TIME 



ANALYSIS OF CHROMOSOMES BASFIZHT-TOXICOLOGY TABLE, 17 

PROJECT-NO. I 32M0246/934164 .._ 

SUBSTANCE NAME I UVINUL T 150 
CELL TYPE I v79 
DETAILED RESULTS 23-JUN-94 

DOSE CUL. T?ME S9 YETA. MIT. INDEX fNCL.GAPS EXCL.GAPS EXCHANGES MUL.ABER. CHR. 01s. ANEUPL. POLYPL. 
NO. INT. N N x N X N X N x N X N X N X N X 

VEHICLE DMSO I 

026 

026 

16 - 0100 0136 9.1 4 4.0 1 1.0 0 

16 - 0100 0130 8.7 1 1.0 0 0 

0 

0 

0 

0 

0 

0 

0 

0 



10 UGfML 

053 

055 

BASFIZHT-TOXICOLOGY ANALYSIS OF CHROMOSOMES TABLE 16 

PROJECT-NO. : 3210246/934164 
SUBSTANCE NAME I IJVINUL T 160 
CELL TVPE 1 VlS 
DETAILED RESULTS 23-JUN-94 

DOSE CUL. TIME SQ META. YIT.INDEX INCL.GAPS EXCL.GAPS EXCHANGES MUL.ABER. CHR. DIS. ANEUPL. POLVPL. 
NO. LNT. N N x N x N x N x N * N x N % N X 

., ., ~ 

18 - 0100 0157 10.6 1 1.0 1 1.0 0 0 0 . 0 1 1.0 

’ 18 - 0100 0218 14.5 2 2.0 2 2.0 0 0 0 1 1.0 1 1.0 



BASF/ZHT-TOXICOLOGY 

PROJECT-NO. : 32M0246/934164 
SUBSTANCE NAME : UVINUL T 150 
CELL TYPE : v79 
DETl I LED RESULTS 

ANALYSIS OF CHROMOSOMES TABLE, 19 

-- 

23-JUN-94 

DOSE CUL. TIME 59 YETA. MIT-INDEX INCL.GAPS EXCL.GAPS EXCHANGES YlJL.ABCR. CHR. 01s. ANEUPL. POLY PL . 
NO. INT. N N X.N X N X N X N X N,X N X N lb 

33 UG/ML ! ,, 

027 18 - 0100 0192 12.8 1 1.0 0 0 0 0 0 0 

040 18 - 0100 0199 13.3 0 0 0 0 0 0 1 1.0 



BASF/ZHT-TOXICOLOGY ANALYSIS OF CHROMOSOMES TABLE 20 

PROJECT-NO. : 32M0246/934164 
SUBSTANCE NAME : UVINUL T 150 
CELL TYPE s V79 
DETAILED RESULTS 23-JUN-94 

DOSE CUL. TIME SQ YETA. YIT.INDEX INCL.GAPS EXCL.GAPS EXCHANGES MUL.ABER. CHR. DIS. ANEUPL. POLYPL. 
NO. INT. N N x N n N x N x N u N x N X N % 

100 UG/ML I 

10 - 0100 0118 7.9 4 4.0 1 1.0 1 1.0 0 024 

050 16 - 0100 0117 7.6 2 2.0 0 0 . 0 

0 

0 

0 

1 1 .o 

. 



l - 
ANALYSIS OF CHROMOSOMES . BASF/ZHT-TOXICOLOGY 

PROJECT-NO. : 3210240/934164 
SUBSTANCE NAME : UVINUL T 150 
CELL TYPE : V79 
DETAILED RESULTS 

TABLE, 21 

23-JUN-94 

DOSE CUL. TIME S9 WETA. YIT.INDEX INCL.GAPS EXCL.GAPS EXCHANGES MUL.ABER. CHR. DIS. ANEUPL. POLY PL . 
NO. INT. N N * N X N X N X N X N X N X N X 

EMS 350 UGlML / 

021 6 12.0 6 12.0 3 6.0 0 

042 

16 - 0050 0000 

16 - 0050 0000 5 10.0 5 10.0 4 6.0 0 

0 

0 

0 

0 

0 

0 



BASF/ZHT-TOXICOLOGY ANALYSIS OF CHROMOSOMES TABLE 22 

PROJECT-NO . : 3210246/934164 
SUBSTANCE NAME : UVINUL T 160 
CELL TYPE : v79 
DETAILED RESULTS 23-JUN-94 

DOSE CUL, TIME 59 YETA. YIT.INOEX INCL.GAPS EXCL.GAPS EXCHANGES MUL.ABER. CHR. DIS. ANEUPL. POLYPL. 
NO. INT. N N x N X N X N X N X N x N X N X 

VEHICLE DMSO I 

26 - 0100 0136 9.1 4 4.0 1 1.0 0 037 

051 26 - 0100 0102 6.6 1 1.0 0 0 

0 

0 

0 

0 

0 

0 

0 

1 1.0 



BASF/ZHT-TOXICOLOGY 

PROJECT-NO. : 3210246/934164 
SUBSTANCE NAME I UVINUL T 150 
CELL TYPE I v79 
DETAILED RESULTS 

. . 
hNALY.SIS OF CHROMOSOMES TABLE 4 23 

. . 

23-JUN-94 

DOSE CUL. TIME 59 META. YIT.INDEX INCL.GAPS EXCL.GAPS EXCHANGES MUL.ABER. CHR. DIS. ANEUPL. POLYPL. 
NO. INT. N N x N X N X N % N X N X N X N X 

100 UG/ML / 

022 29 - 0100 0172 11.6 4 4.0 2 2.0 2 2.0 0 0 0 0 

030 20 - 0100 0123 8.2 3 3.0 1 1.0 0 0 0 0 0 



BASFIZHT-TOXI COLOCV ANALVSIS OF CHROMOSOMES TABLE 24 

PROJECT-NO. 8 3210246/934164 
SUBSTANCE NAME t UVINUL T 150 
CELL TVPE I v79 
DETAILED RESULTS 23-JUN-94 

DOSE CUL. TIME SQ META. YIT.INDEX INCL.GAPS EXCL.GAPS EXCHANGES YUL.ABER. CHR. DIS. ANEUPL. POLVPL. 
NO. INT. N N x N lb N X N lb N X N X N % N X 

VEHICLE DMSO 
,I 

029 18 + 0100 0194 12.9 4 4.0 0 0 0 0 0 0 

049 18 * 0100 0176 11.7 2 2.0 1 1.0 0 0 0 0 0 



BASF/ZHT-TOXICOLOGY ANALYSIS OF CHROMOSOMES TABLE: 25 

PROJECT-NO. : 32YO2461934164 
SUBSTANCE NAME I UVINUL T 150 
CELL TYPE : v79 
DETAILED RESULTS 23-JUN-94 
-- 

DOSE CUL. TIME. SB META. YIT.INbEX INCL.GAPS EXCL.GhPS EXCHANGES MUL.ABER. CHR, DIS.. ANEUPL; POLYPL. 
NO. INT. N N x N X N X N X N X N X N % N X 

10 UG/ML I 

031 18 + 0100 0290 19.3 5 5.0 2 2.0 1 1.0 0 0 0 2 2.0 

033 1B + 0100 0214 14.3 3 3.0 1 1 .O 1 1.D 0 0 0 1 1.0 



BASF/ZHT-TOXICOLOGY ANALYSIS OF CHROMOSOMES TABLE 26 

PROJECT-NO. I 32YO246/934164 
SUBSTANCE NAME I UVINUL T 150 
CELL TYPE 8 v79 
DETAILED RESULTS 23-JUN-94 

DOSE CUL. TIME SQ WETA. WIT.INDEX INCL.GAPS EXCL.GAPS EXCHANGES MUL.ABER. CHR. DIS. ANEUPL. POLYPL. 
NO. INT. N N x N % N X N X N % N X N X N X 

33 UG/ML I . 

047 

040 

18 + 0100 0072 4.8 1 1.0 0 0 0 

16 + 0100 0232 15.5 4 4.0 1 1.0 0 0 

0 

0 

0 

0 

0 

1 1.0 



BASF/ZHT-TOXICOLOGY ANALYSIS OF CHROMOSOMES TABLE 27 

PROJECT-NO. : 32MO246/934164 . 
SUBSTANCE NAME I UVINUL T 150 
CELL TYPE t v-r9 
DETAILED RESULTS 23-JUN-94 

DOSE CUL. TIME 59 YETA. MIT. INDEX INCL,GAPS EXCL.GAPS EXCHANGES MUL.ABER. CHR. DIS. ANEUPL. POLYPL. 
NO. INT. N N n N x N X N X N X N X N X N X 

100 UG/ML ! 

19 + 0100 0213 14.2 1 1.0 1 1.0 1 1.0 1 1.0 0 034 

054 19 + 0100 0220 14.7 3 3.0 2 2.0 0 0 0 

0 

0 

0 

1 1.0 
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BASF/ZHT-TOXICOLOGY ANALYSIS OF CHROMOSOMES TABLE 29 

PROJECT-NO. : 32MQ246/934164 
SUBSTANCE NAME : UVINUL T 150 
CELL TYPE I v79 
DETAILED RESULTS 23-JUN-94 

DOSE CUL. TIME SB YETA. MIT. INDEX INCL.GAPS EXCL.GAPS EXCHANGES MUL.ABCR. CHR. DIS. ANEUPL. PDLYPL. 
ND. INT. N N x N X N X N X N X N X N X N X 

VEHICLE DMSO 1 

20 + 0100 0100 6.7 4 4.0 2 2.0 2 2.0 0 025 

052 28 + 0100 0104 6.9 2 2.0 1 1.0 0 0 

0 

0 

0 

0 

0 

0 



OASF/ZHT-TOXICOLOGY ANALYSIS OF CHROMOSOMES 

PROJECT-NO. : 3210246/034164 
SUBSTANCE NAME t UVINUL T 150 
CELL TYPE : V7B 
DETAILED RESULTS 

DOSE CUL. TIME SQ YETA. MIT.INDEX INCL.GAPS EXCL.GAPS EXCHANGES YUL.ABER. CHR. 
NO. __ INT. N N x N % N x N X N X N 

100 UG/ML I 

023 20 + 0100 0205 13.7 9 9.0 4 4.0 1 1.0 0 0 

038 28 + 0100 0223 14.9 4 4.0 3 3.0 0 0 1 



B&F ,-#C it’s., 
Abteilung Toxikologie 
Deparbnent of Toxicology 

Nov. 7, 1995 
en-ro; 2653 

STATEMENT 

In vitro chromosome aberration assay with 
Uvinul !EX150 in V79 cells; 
Project No.: 32MO246/934164 

Assuming,' that the terms 
the microscopic slides, 

"glass plate including germs" refers to 
I would like to comment on the request 

for slides of the positive and negative control groups as 
follows: 

-. . 
I 

1. For GLP reasons microscopic slides are generally not provided 
externally to avoid a possible loss or damage. 

2. General remarks 

- accn-4; no "^ k--e ~ 
and 

to internarianally accepted guidelines 

- in compliance with international GLP provisions 

. %= evaluation cf the various types of chrcmasoaal --a.- 
aberrations is based on internationally accepted criteria, 
e.g. 

- Zvans, H.J. and O'Riordan, M-L.; 
Mut. Res. 31, 135 - 148 (1975) - 

- savage, J.R.K.; J. Med. Genet. 13 103 - 122 (1975) t' 

Therefore, there has always been confidence in a reliable 
experimental performance and evaluation of our studies and thus 
our reports have so far been accepted worldwide by various 
authorities without any additional requirement. 

e -+&uJ.L&c& $- 
Dr.rer.nat. G. Engelhardt 
(Study Director) 
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